S ynthetic biology has the potential to contribute improvements to medicine, energy products, chemicals, and food production, among many others. Despite its numerous possible applications, relatively little is known to date about how the public conceives of synthetic biology and what characteristics and beliefs are related to public support or opposition. Historically, however, public attitudes toward emergent or controversial scientific issues can lead to rejection of a particular technology, such as genetically modified organisms in Europe (Nielsen 2003) or the regulation of stem-cell research in Denmark (Horst 2008) . Public sentiment about an emerging technology can also contribute to the direction in which the science advances, including the allocation of federal research funding (Currall et al. 2006) . Assessing the landscape of public opinion toward synthetic biology is an essential first step toward upstream public engagement and the responsible innovation of this technology (Brian 2015) .
The need for systematic social-science work focusing on how different nonexpert audiences view this emerging field of science was highlighted by the responses to J. Craig Venter's 2010 announcement that his team had successfully inserted synthetic DNA into a bacterial cell and "jumpstarted life" (Gibson et al. 2010) . Scientists and ethicists commented on the potential ethical, legal, political, and societal implications of this breakthrough; the numerous likely risks and benefits; and the possibility for hype surrounding this new technology (Bedau et al. 2010 ).
The diverse potential applications and the social implications of synthetic biology make it a prime example of an issue in the Nano-Bio-Info-Cogno (NBIC) revolution-the rapid convergence of different scientific areas of inquiry at the intersections of nanotechnology, biology, cognitive science, and information technology (Roco and Bainbridge 2003) . NBIC issues have three characteristics that produce unique challenges for science-society interfaces and therefore for nonexpert public audiences trying to make sense of the technologies and the policy choices surrounding them (Scheufele 2014) .
First, these technologies tend to have faster bench-bedside transitions than in the past. In the case of nanotechnology, over 1000 consumer end products were already on the market even while levels of awareness and knowledge remained very low (Satterfield et al. 2009 ). One consumer products inventory indicated that as of 2016, there were 51 products and applications of synthetic biology on or close to being on the market (Synthetic Biology Project 2016). Second, these emerging fields tend to be extremely complex, span disciplinary boundaries, and use technologies that many members of the lay public have not been exposed to in their formal education. This is particularly problematic given that the US public tends to be woefully underinformed about even basic scientific principles-only 20% of Americans are able to accurately identify the characteristics of a scientific study, whereas 34% understand the logic of a randomized experiment (National Science Board 2014) . Third, many of these new technologies and their applications raise a host of ethical, legal, and societal questions that often do not have scientific answers: How should these new areas of research and the resulting applications be regulated? Do they overstep moral boundaries? And to what degree should politics be considered in determining the direction of research?
For synthetic biology and other NBIC issues, these questions require answers that will develop in the political realm-that is, through societal debate, regulatory processes, and policymaking (Sarewitz 2015) . One important step in this process is to take stock of public understanding about an emerging issue and public perceptions of the science (Scheufele 2014) . Understanding the mechanisms related to policy-relevant or consumer attitudes down the road is crucial for structuring meaningful public debate about the ethical, legal, and social implications and responsible innovation of synthetic biology (Sarewitz 2015) . Toward this end, this study maps the landscape of the US public's attitudes toward synthetic biology by providing a descriptive overview of familiarity, knowledge, and perceptions about the issue and comparing these responses with public views about other controversial science issues. We also move beyond previous reports of public perceptions of synthetic biology by conducting multivariate analyses of the value predispositions and other beliefs that relate to views about this emerging science.
The role of values and predispositions in shaping science attitudes Public attitudes toward emerging technologies are a function of a variety of sometimes competing and other times complementary influences, including sociodemographics, personal ideologies, risk-benefit perceptions, prior knowledge, and media framing (Scheufele and Lewenstein 2005) . Assessments of the risks and benefits of a technology tend to strongly correlate with the attitudes toward them (e.g., Gaskell et al. 2004 , Cacciatore et al. 2011 , Kim et al. 2014 . Studies across different controversial science issues have also demonstrated the important role of value predispositions, such as religiosity, political ideology, views about science and society, and cultural worldviews (Nisbet 2005 , Brossard and Nisbet 2007 , Ho et al. 2008 , Kahan et al. 2011a , 2011b , Nisbet and Markowitz 2015 in shaping public attitudes. Support for stem-cell research, for example, is driven by a complex interplay of religiosity, political ideology, and deference to scientific authority (Ho et al. 2008) . Trust in scientists is a strong predictor of both public support for nanotechnology (Ho et al. 2010 ) and certainty about climate change (Hmielowski et al. 2014) .
Deference to scientific authority is one value predisposition that has been shown to reliably correlate with public support for emerging technologies in particular (Brossard and Nisbet 2007 , Anderson et al. 2012 , Kim et al. 2014 ). This form of institutional deference refers to an individual's tendency to instill confidence in the scientific process-a trait that is usually cultivated through formal education and other social conditioning. This trait also places value in the authority of the experts and builds on the idea that members of the public are aware that they routinely have to rely on expert scientists to inform them about the best available evidence. Deference toward scientific authority represents a "belief that the processes, norms, and structures of the scientific enterprise produce outcomes that are-by definition-in the broader public interest and superior to other forms of systematic inquiry" (Scheufele 2013) . In this way, deference to scientific authority "pre-shapes" opinions toward emerging technologies (Brossard and Nisbet 2007) in that deferent individuals feel confident that the methods used by scientific experts and scientific consensus will ultimately serve society's best interests.
Despite similarities and links between the two concepts, deference to scientific authority and trust in scientists are conceptually distinct. Deference to scientific authority, as we defined above, means that the lay public is confident that the institution of science will yield positive outcomes. In contrast, trust in scientists tends to be a more short-term disposition individuals hold (Ho et al. 2008 ) that is susceptible to high-profile media events (e.g., the Climategate email scandal, which portrayed a group of climate scientists as participating in a conspiracy) or beliefs about the motivations of scientists in different research contexts (Critchley 2008) . Therefore, trust in scientists may vary depending on one's views about specific types of scientists, scientific fields, or scientific applications. Deference, on the other hand, is a more stable and consistent predisposition that tends to strongly correlate with public views about emerging or controversial science issues. For example, one study revealed that deference to science withstood the influential effects of political-party identification on the participants' attitudes about science issues (Blank and Shaw 2015) . Deference has also been shown to have both a direct and indirect influence on support for agricultural biotechnology (Brossard and Nisbet 2007) . In summary, deference refers to a stable, longterm reliance on the scientific process and its application, whereas trust is a more short-term, variable, and individuallevel concept related to an individual's view of specific fields or subgroups of scientists.
However, regardless of the influence of deference to scientific authority and trust in scientists on attitudes about emerging science, no research to date has explicitly tested whether the two dispositions interact when individuals evaluate synthetic biology or any other issue. It is reasonable to assume that when asked to make a judgment about an emerging technology, individuals' confidence in the scientific process pre-shapes that judgment, but this also may vary depending on the extent to which they trust scientists and their motivations. For instance, individuals with low deference to scientific authority (little confidence in the institution of science) may judge the merits of an emerging technology very differently depending on their level of trust in particular types of scientists. We argue that, particularly with emerging issues with which individuals have little familiarity, these values and orientations will be important indicators of beliefs about the technology, in addition to their views about its risks and benefits.
Research has shown that across scientific issues, whether they are new or established, scientific knowledge often plays a nominal role in explaining attitudes. Still, many scientists and others tend to operate under the knowledge deficit model, which presumes that scientific knowledge is what cultivates positive attitudes toward science (Sturgis and Allum 2004) . Likewise, most efforts to engage the public with science rely on this model and on the assumption that the public embodies the normative ideal of a rational citizen: able and willing to make informed, objective decisions. In other words, the scientific community and other stakeholders often erroneously believe knowledge is what drives public attitudes, failing to account for the inextricable connections between science and political and social context.
There are several reasons why science and politics do not neatly disentangle (for a review, see Scheufele 2014) . First, scientists can act as political advocates (Pielke 2007 ) and as policy advisors who play integral roles in the policymaking process (Jasanoff 1990 ). Second, science and the media are increasingly linked, in that media are increasingly important in shaping public opinion and science is becoming increasingly dependent on public acceptance and public support for funding (Weingart 1998 ). colleagues (2009, 2012) demonstrated the communication side of these effects using the case of synthetic biology. In one study, journalists were asked to write news stories from scientific press releases on the issue. Their stories, later read in focus groups, tended to emphasize the technology's applications, which made its risks and benefits more salient to the participants (Kronberger et al. 2009 ). In another study, natural groups of participants representing particular social interests read and deliberated on synthetic biology-related news articles, which elicited very different conclusions about the technology between the groups (Kronberger et al. 2012) . These works speak to how public opinions are dependent on media representations and deliberation in social settings. Third, modern science (the NBIC revolution in particular) is increasingly interdisciplinary; is rapidly advancing; is publicly linked to ethical, legal, and social dilemmas; and has no obvious solutions, scientific or otherwise (Scheufele 2013) . The continued development of synthetic biology offers a unique context in which to explore these concepts and how the public views this technology.
Public perceptions of synthetic biology
Although synthetic biology research and development could provide many applications that benefit society, some have expressed concerns about its risks (Gibson et al. 2010) . Manufacturing or manipulating biological matter could, for example, result in the loss of biodiversity, evolution of more resilient pests, human health problems, and opportunities for bioterrorism (Hart Research Associates 2013) . Members of the public could also have moral or emotional responses to the perception that synthetic biologists are creating organisms and DNA from scratch, believing it oversteps humans' authority to alter the natural world (Kahan et al. 2009 , Hart Research Associates 2013 . These responses may also be anchored by views toward more familiar and conceptually similar technologies, such as biotechnology (Kronberger et al. 2012) . Although these aspects of the issue speak to its potential for public controversy (Torgersen 2009 , Murray 2011 , Torgersen and Schmidt 2013 , upstream public engagement and assessing public opinion early on could help scientists and other stakeholders identify and account for the public's concerns (Gaskell et al. 2005 , Torgersen 2009 , Marris and Rose 2010 , Moe-Behrens et al. 2013 .
Polls and focus groups that have captured initial public perceptions of synthetic biology (for an overview, see Pauwels 2013) suggest that the public is largely ambivalent but optimistic about its applications. One survey revealed that three-quarters of Americans are completely unfamiliar with synthetic biology, but those who have positive views tended to be male, younger, college graduates, and nonreligious (Hart Research Associates 2013) . Several surveys have demonstrated that those who are religious tend to be more concerned about the risks of synthetic biology (Kahan et al. 2009 , Dragojlovic and Einsiedel 2013 , Hart Research Associates 2013 , which is consistent with prior research on attitudes about other NBIC issues, such as nanotechnology, that shows a negative relationship between religious beliefs and both support and perceived moral acceptability (Scheufele et al. 2009 ). These findings suggest that the moral aspects of an issue such as synthetic biology may resonate with people who are religious. However, whether these beliefs interact with other values and predispositions to shape synthetic biology perceptions has not been empirically tested. It is unclear how, if at all, various synthetic biologyrelated values and predispositions function together to influence views of the technology. To be more specific, we do not know whether deference to science is pre-shaping views about synthetic biology regardless of the salience of one's religious beliefs or whether the views are a result of a more complex interplay between the two predispositions.
Present research
We sought to conduct a nuanced analysis of public attitudes toward synthetic biology to test what characteristics and mechanisms correlate with these perceptions. Specifically, we consider the following: What demographic characteristics are related to public support for synthetic biology? How does political ideology correlate with public support for synthetic biology? How are values related to attitudes about synthetic biology? And what is the relationship between trust in scientists and public support (or lack thereof) for synthetic biology? We also evaluate whether a predisposition of deference to scientific authority is related to an individual's level of religiosity or trust in scientists. We ask the following questions: Does level of religiosity affect how much deference to scientific authority is related to individuals' support for synthetic biology? Does level of religiosity affect how much trust in scientists relates to individuals' support for synthetic biology? And does level of deference to scientific authority affect how much trust in scientists influences individuals' support for synthetic biology?
To address these questions, we surveyed nationally representative samples of US adults about their knowledge, perceptions of risks and benefits, support for specific scientific issues, and other individual characteristics and predispositions. One public opinion survey was administered in 2012 (n = 2806) and the other in 2014 (n = 3145). Both surveys were conducted online and included questions on a distinct set of scientific issues (synthetic biology, nanotechnology, and nuclear energy in 2012; synthetic biology, nanotechnology, hydraulic fracturing, and climate change in 2014). In each survey, the participants were asked to answer some questions about all issues of interest in order to provide comparisons of perceptions of different scientific topics. The respondents were also randomly assigned to answer a set of questions about only one topic, allowing us to capture granular views about particular issues without overburdening the respondents with all questions about all issues.
To address the research questions outlined above, we focused our analyses on the respondents in the 2014 survey who were randomly assigned to receive questions about synthetic biology (n = 808). From the 2014 survey data, we also provide descriptive comparisons of responses from those assigned to answer only questions about synthetic biology with those of the participants who only answered questions about climate change (n = 633), nanotechnology (n = 851), or hydraulic fracturing (n = 853). In addition, we share descriptive results from the 2012 survey, which included questions about moral concerns and reservations related to the issues, to compare the responses from those who answered questions about synthetic biology (n = 963) with those who answered questions about nuclear power (n = 926) and nanotechnology (n = 917). Complete details on the methodology of each survey and the analyses are provided in the supplemental material S1.
The landscape of public attitudes toward synthetic biology The first goal of this study is to describe the general landscape of public attitudes toward synthetic biology by comparing how individuals perceive this issue in relation to other emerging science issues. Specifically, we contextualize individuals' awareness, personal importance, and factual knowledge of synthetic biology with the same questions about other issues: climate change, fracking, and nanotechnology. We also assess attitudes toward synthetic biologyrelevant policies, perceptions of the risks and benefits, and overall attitudes toward this emerging science. We then use regression to analyze how demographics, value predispositions, knowledge, risk and benefit perceptions, and trust in scientists affect individuals' support for the use of synthetic biology.
First, we evaluated how informed people believe they are about synthetic biology as well as the other scientific topics. The majority of the respondents (74.9%) indicated that they are uninformed about synthetic biology, approximately the same proportion (74.7%) who considered themselves uninformed about nanotechnology (figure 1). Fewer individuals categorized themselves as neither informed nor uninformed (the midpoint of the scale) about synthetic biology and nanotechnology than about fracking or climate change. Although nearly 60% of the respondents indicated that they were not informed about fracking, the number of the respondents who considered themselves informed about climate change (42.8%) was roughly equivalent to the number of individuals who considered themselves uninformed (42.5%). We also inquired how personally important these four issues were to the participants. The respondents indicated that climate change was most important, followed by fracking. Nanotechnology and synthetic biology had comparable average responses, suggesting that the individuals did not perceive these two issues as having much personal relevance (figure 2).
The responses to three factual knowledge items about synthetic biology were included in the 2014 survey to measure how knowledgeable the individuals were on this issue. The items aimed to tap into comprehensive knowledge of this issue with questions on the science, application, and policy and regulation of synthetic biology. The median of correct answers (from 0 to 3 possible correct answers) was 1. Overall, each of the knowledge questions was correctly answered by one-third of the respondents. Figure 3 depicts the percentage of the respondents who associated high risks and high benefits (both considered values of 8 or higher on 11-point scales) of the three science issues. For synthetic biology, an approximately equal number of the respondents associated high risks with this science as associated high benefits. As these results show, this is slightly different for nanotechnology, which more of the respondents associated with high benefits, and fracking, which more of the respondents indicated has high risks. Figure 4 shows the average responses to questions about the individuals' moral reservations about synthetic biology. This figure uses data collected from the 2012 survey of 2806 respondents (described above and in the supplemental material). The respondents were asked whether they agreed or disagreed that the issue was moving forward far too rapidly, whether it had too many unintended consequences, whether the research was in conflict with the respondents' religious and moral views, and whether it was blurring the line between God and man. As figure 4 shows, the respondents assigned to the issue of synthetic biology had the highest average concern, although the differences were not tested for statistical significance. Figure 5 shows how supportive the participants in the 2014 survey were of regulations of synthetic biology. On the whole, the respondents expressed more support for regulating academic and commercial synthetic biology research than not, and the larger proportion of the respondents did not support its use.
Predicting and explaining support for synthetic biology
To address what characteristics and mechanisms influence public attitudes toward synthetic biology, we used OLS regression to measure the effect of independent variables on the dependent variable of "overall, I support the use of synthetic biology. " The results of this model are shown in table 1. In terms of demographics, only education had a significant influence on individuals' support for synthetic biology, indicating that those with more education were more supportive of synthetic biology. With regard to value predispositions, those who were more religious expressed less support, and those who were more deferent to science expressed more support for synthetic biology. Factual knowledge of synthetic biology was also significantly related to support, which is consistent with other research, although the effect size of knowledge has been minimal in previous studies. Our measure of net risk perceptions indicates that a perception of greater benefits than risks is related to more support for synthetic biology, as is trust in scientists. Next, we considered whether level of religiosity affects the extent to which deference to scientific authority influences support and found that there is a significant relationship between these dispositions (figure 6). Among individuals who were highly deferent to scientific authority, religiosity did not deter support for synthetic biology, but those who were less deferent to scientific authority but more religious were less supportive. The interaction between religiosity and trust in scientists was not significant. Figure 7 depicts the significant relationship between trust in scientists and deference to scientific authority with regard to support for synthetic biology. Here, the data indicate that trust in scientists plays a role among individuals who are less deferent to scientific authority, resulting in greater support for using synthetic biology.
Conclusions
This study provides a comprehensive overview of the American public's attitudes about synthetic biology-both in terms of mapping the landscape of how people view this technology as well as examining some of the mechanisms that are associated with support or opposition. Because a thorough examination of public attitudes toward synthetic biology has not yet been done, we began this work with in-depth, multiyear descriptive results and compared the respondents' attitudes about synthetic biology with their attitudes about other issues. In addition, we consider previous research on public attitudes about emerging science issues that shows that individuals use predispositions and values to make judgments about complex scientific issues. We find that predispositions and values are significantly related to individuals' judgments about synthetic biology, especially religiosity, deference to the institution of science, and a disposition of trust in scientists.
Before discussing the significance of our findings, we would like to acknowledge a few methodological considerations that should be kept in mind. Specifically, it is important to point out that we used single items in our survey as indicators, including trust in scientists and our dependent variable of support for the use of synthetic biology. Using single-item measures can be problematic in two ways: (1) a survey item could lack content validity and not adequately measure the underlying concept, and (2) a random measurement error could occur, which would be mitigated by including multiple measures of the same construct (i.e., providing interitem reliability). As these two variables have been tested with single items in previous research on attitudes toward emerging technologies, we were less concerned about content validity and used measures consistent with prior studies. This also helped us to minimize the length of the questionnaire. As for reliability, it is possible that multiple measures of trust or support would reduce random measurement error and strengthen the hypothesized relationships, meaning our findings were a conservative estimate of the influence of trust in scientists on support for synthetic biology. We advise that future research incorporate multiple measures of these constructs to test whether these results replicate and strengthen. Similarly, incorporating more dimensions of trust in scientists and scientific deference could assist in distinguishing individuals' views about the institution of science from perceptions about scientists in distinct fields or research contexts.
We also note the inherent complexity in measuring knowledge about a novel issue. The three measures used to form a composite index of knowledge about synthetic biology were chosen to assess specific dimensions of knowledge: the science, the historical context, and the relevant policy. This followed similar approaches for other comparable technologies, such as nanotechnology (Scheufele and Lewenstein 2005) . More importantly, the breadth of the questions' content addressed the nature of NBIC science discussed earlier and the likely significance of its ethical, legal, and social implications for public debate (Sarewitz 2015) . The importance of tapping knowledge across different domains is further highlighted by J. Craig Venter's statements immediately following his 2010 work on a synthetic genome, in which he emphasized the need to try to "make sure that the science proceeds in an ethical fashion" and that scientists were "thoughtful about what we do and looking forward to the implications to the future" (Wren 2010 ). Similar to other technologies in the past, the novelty (for most of the public) of synthetic biology makes it unlikely that a respondent could answer all items correctly. There is so little information shared about this topic in mass media that it would be difficult to construct comprehensive measures that would capture only the scientific context of synthetic biology. It would also be worthwhile to incorporate measures that grasp how relevant respondents perceive the technology to be in their everyday lives.
With those methodological considerations in mind, this study provides in-depth insight into current public opinions on synthetic biology. Specifically, we analyze how attitudes about synthetic biology compare with other issues and what values and predispositions relate to perceptions. First, similar to previous emerging technologies, our descriptive results show that individuals do not feel they are informed. Many of the respondents in our survey considered themselves less informed about synthetic biology than other issues. We found similar patterns when asking the respondents how important the issue is to them; for example, the respondents considered fracking and climate change more personally important than synthetic biology.
In many ways, these patterns are not overly surprising. Almost every new technology is characterized by low levels of information among nonexperts. As we mentioned above, synthetic biology falls under the broad umbrella of the NBIC technologies, which are highly complex interdisciplinary sciences being discussed in an information environment where highly trained, career science journalists are rapidly disappearing (Scheufele 2013) . As a result, lower levels of familiarity with synthetic biology are neither inconsistent with previous technologies nor very surprising.
The respondents' assessments of their own familiarity with this issue was consistent with their results on the factual knowledge measures. The median number of correct synthetic biology questions was 1 out of 3 questions, with the respondents who were correct still mostly indicating uncertainty in their answer. This suggests that many of the respondents were making their best guess, not basing their answer on actual knowledge. The median responses to knowledge questions about the other issues in the 2014 survey (nanotechnology, climate change, and fracking) were also 1, although more of the respondents gave correct answers to questions about nanotechnology and climate change than to those about synthetic biology. Further research would benefit from more robust measures of the public's knowledge about this topic, potentially using item response theory (IRT) or another method to account for the relative difficulty of items (Embretson and Reise 2013) . Developing such a knowledge scale could capture whether there is an extent to which knowledge matters in determining support or rejection of this emerging technology.
One could argue, of course, that it is difficult to tap public attitudes on emerging technologies that are not salient in nonexpert audiences' minds. This argument is problematic for several reasons. First, public-opinion researchers have examined ways to measure attitudes among the public that are unfamiliar with most political or scientific issues for decades. Research has shown that most attitudes toward scientific issues are driven by factors other than information (Scheufele 2006) but are shaped by a process of symbolic coping: collecting enough information to establish how the issue is relevant to one's social world (Kronberger et al. 2012) . As a result, social-scientific methods for measuring attitudes among the low-information public are well established. The ideal way of controlling for the effects of prior awareness of an issue is therefore to ask the respondents directly how aware they are or how much they know (Scheufele 2010) . We therefore included measures of factual knowledge in our regression models. Second, previous research on synthetic biology has documented that most members of the public (76%) are still willing to give their opinions about the technology despite their self-reported unfamiliarity (75% know little or nothing; Hart Research Associates 2013). Third, gauging attitudes about issues such as synthetic biology at an early stage (i.e., upstream) allows the scientific community to effectively anticipate any public concerns and work with different public and political stakeholders toward more responsible research, technology transfer, and regulation.
For the respondents' assessments about the risks and benefits of synthetic biology, approximately the same percentage of the respondents felt that synthetic biology would yield high risks (24.8%) that felt it would yield high benefits (22%). In comparison with other issues, more of the respondents associated high benefits with nanotechnology than high risks, whereas the opposite was true for fracking. In terms of reservations and the moral acceptability of synthetic biology compared with other issues, the data show that individuals on average express more reservations and concern about synthetic biology than they do about the other issues.
Turning to our measures of synthetic biology policies and regulations, we found that a larger percentage of the respondents support regulating this science and other means of protecting the public from unknown risks of synthetic biology than oppose it. More of the respondents said that they did not support its use than said that they did, and more said that they did not support federal funding for synthetic biology research than said that they did support federal funding. However, a considerable portion of the public remains ambivalent: nearly a quarter of the respondents indicated that they neither agreed nor disagreed with using synthetic biology and neither agreed nor supported federal funding for it.
This leads us to the statistical analysis that explored what factors might relate to the support of synthetic biology, based on multivariate models. The main effects from this model indicate that education, religiosity, deference, scientific knowledge, risk-benefit perceptions, and trust in scientists all correlate with individuals' attitudes toward this issue. The finding that political ideology does not correlate with support or rejection of synthetic biology indicates this issue is not politically charged, meaning most individuals do not rely on political cues to make a judgment about it. However, the more telling results may come from the interactions we observed among the participants' values and predispositions, specifically deference to scientific authority, religiosity, and trust in scientists. The result of the interplay between religiosity and deference indicates that religiosity is largely unrelated to views about synthetic biology if individuals have confidence in the institution of science. However, among the respondents with less confidence (i.e., lower levels of deference to scientific authority), we saw a divergence in the individuals' level of support for this issue between people who were more religious and people who were less religious. Of the respondents who said they were less deferent to science, 41.2% were very religious, and 70.5% of these highly religious and less deferent respondents opposed the use of synthetic biology. Meanwhile, 50.6% of the less deferent respondents who were not very religious opposed using synthetic biology. In other words, the potential of the respondents' personal values polarizing their attitudes on synthetic biology was significantly greater for the respondents with low levels of deference to science as an institution.
The interaction between deference and religiosity may be unique to synthetic biology or issues like it, particularly ones that could trigger images of scientists overstepping moral boundaries or "playing God. " Previous work has argued that those who are highly religious perceive synthetic biology as granting humans the ability to engineer life, something they believe should be solely God's responsibility (Mandel et al. 2008) . How this perception among a highly religious public translates into opposition to this technology should be explored more deeply in future research.
Similarly, the interplay between trust in scientists and deference to scientific authority suggests there is an empirical link between these values and predispositions that are specific to public views about science. Our analysis indicates that deference is particularly influential for people who are less trusting of scientists, making deference to scientific authority a stronger predictor of support for this issue-a finding that has important implications for science-society interfaces. As an emerging scientific field gains traction on the public agenda, it is important to understand the influence of particular traits and dispositions on the public's views. Our data show that a predisposition to defer to scientific authority will yield positive views of the issue that are less susceptible to short-term political influences or events. In other words, it is unlikely that controversies that produce variations in public trust in scientists (e.g., Climategate) would affect judgements toward a similar issue or technology over the long term. If the ultimate goal is to bridge disagreements between scientists' and the public's perspectives on science issues, it is worthwhile to understand how deference to science develops and what hinders or sustains this trait over time.
Although cultivating a society that is deferent to scientific authority may seem like a worthy objective to foster support for an issue such as synthetic biology, it can also raise concerns. A high level of deference to science might affect the public engagement or efficacy related to science issues that have social implications. For instance, a highly deferent public may ascribe an authority to science at the expense of sharing their own views, ultimately preventing engagement (Brossard and Shanahan 2003) . Such an effect would be antithetical to the objectives of upstream public engagement, which aspires to involve a diverse public in a way that leads to the responsible use and applications of a novel science such as synthetic biology. This study takes a modest step in that direction by assessing the landscape of synthetic biology attitudes and identifying the dispositions and mechanisms that correlate with such judgments. 
